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(57) Abstract: The present invention relates to an apparatus and a method 
for displaying a digitised document to an audience. A memory (20) is pro- 
vided for storing of at least one dig-itised document in a computer readable 
file format, wherein a processing means (10) is adapted to retrieve documents 
and process it into a near-identical document rep-lica. Moreover, a display 
(30) visualises document and animation of the document, such as the turning 
of a layer, being controlled by the audience. The function of the apparatus is 
characterised by the audience indicating when real-time animation of a layer 
(51, 52) is about to begin or revert to its initial state, and the indication is 
gov erned by crossing a dividing line with an indicating element substantially 
in lateral direction. 
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Apparatus and method for turning of pages in a digitised virtual 
document 



Technical field of the invention 

The present invention relates making valuable or rare documents accessible to t 
public in an attractive way. More in detail, the invention relates to an apparatus 
a method for realistic turning of pages in a digitised document. 



Background of the invention 

During the last 20 years, and in particular during the last decade, the development of 
information technology has created new and exciting possibilities. The information 
obtainable from the Internet has increased immensely. Users of computers and com- 
puter controlled equipment have become used to the ability of retrieving all kinds of 
information at high rates and for the younger generation in particular, the Internet 
now represents the first choice when searching for information. The impact that the 
Internet will have on everyone's daily life cannot be overestimated, especially in a 
little longer perspective than a few years. 

However, in order to have desired impact, information which is obtainable and ac- 
cessible must also be introduced to its audience in an attractive manner. This is the 
case not the least in the fields of literature, history and cultural history. One way of 
displaying information in a special and attractive format is disclosed in the US- 
patent No. 5,463,725. The patent document discloses an interface providing a dis- 
play where a document is made accessible to a reader in a similar manner to that of 
a printed book or magazine. The user is able to touch the display, thereby causing an 
animated turn of a page of the displayed material. 
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Even though both transmission and access technologies have improved significantly 
and many personal computer users of today access the Internet at rates up to over 2 
Mbits/second bi-directionally, unreliable data transfer and network congestion is 
still a problem associated with transmission of large data amounts. Not all users, es- 
pecially not in countries less developed than countries in the industrialised world, 
have access to modern computer equipment of sufficient performance for carrying 
out demanding tasks, such as displaying and processing facsimile documents and 
photography in good quality. 

Displaying printed media on a typical display monitor usually does not do justice of 
a literature masterpiece or a painting. The resolution is often limited to the extent 
allowed by a particular technology in use, whether the bottle neck is poor screen 
resolution or transmission capacity. The effect of depth in a painting or the number 
of pages left to the end of a story is also lacking when digitally visualising printed 
media two-dimensionally on a screen. 

When data transmission is either completely lacking or at least unreliable, another 
low-tech transmission technology which is always possible is to send for instance a 
CD-ROM per mail to the recipient containing all required information. However, 
that requires the data to be in a format allowed by a CD-ROM or to be compressible 
in order to be allowable by the limited format of the memory. 



Summary of the invention 

It is therefore an object of the present invention to introduce an apparatus and 
method for displaying a digitised document to an audience, the apparatus compris- 
ing, 

persistent memory, for storage of at least one digitised document in a 

computer readable file format, 

processing means, adapted to retrieve the digitised document from the 
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persistent memory, and process the computer readable file format into a near- 
identical document replica, 

display for visualising the digitised document having interface which 
represents a view of the digitised document, where animation of the document, such 
as the turning of a layer, being controlled by me audience, 

an active field of the display is laterally enclosed by at least one divid- 
ing line, 

characterised in that 

the animation of a layer to be turned is adapted to either begin or revert 
to its initial state in real-time upon indications by the audience, the indications gov- 
erned by substantially in lateral direction crossing of the dividing line with an indi- 
eating element. 

An advantage of the present invention is that irregularities in edges of a digitised 
book or other document are maintained during the visualisation. This greatly en- 
hances the realistic impression of the document, as experienced by the audience. 
The realistic impression enables a much simpler animation than animation technolo- 
gies of prior art, still without loosing the realistic impression of the document. This 
rough presentation of the edges in combination with the real-time controlled anima- 
tion pages that are turned, an animation controllable in both directions and imitating 
the force of gravity, makes it possible to avoid deliberate deterioration of the image 
resolution while animating the turning of a page. This deterioration of the digitised 
facsimile image is otherwise unavoidable, or at least calls for modern and high per- 
forming computer equipment, equipment which is costly. One of the prerequisites 
when displaying images to an audience is a high resolution, which inevitably leads 
to large documents with respect to digital memory capacity. 

Further advantages and benefits of the present invention will be evident from the 
dependent claims. 
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Brief description of the drawings 

The above and further features, advantages and benefits of the present invention will 
be apparent upon consideration of the following detailed description, taken in con- 
junction with the accompanying drawings, in which like reference characters and 
figures refer to like parts throughout, and in which: 

Fig 1 illustrates a schematic view of the apparatus for displaying digitised docu- 
ments, according to the present invention. 

Fig 2 discloses the outline of the document visualisation and features used for turn- 
ing pages on audience command, according to the present invention. 

Fig 3 is a flow chart outlining of sequential principles when turning pages in a dig- 
itised document on audience command according to the present invention. 



Detailed description of embodiments 

The following description is of the best mode presently contemplated for practising 
the invention. The description is not to be taken in a limiting sense, but is made 
merely for the purpose of describing the general principles of the invention. The 
scope of the invention should be ascertained with reference to the issued claims. 

Referring to Fig 1, a schematic view of the apparatus for displaying digitised docu- 
ments is shown. Digitised documents such as photographs or scanned high resolu- 
tion pictures are stored in a persistent memory 20. Conceivable is of course a mem- 
ory such as a hard disk or CD-ROM, but any other kind of suitable digital storage 
means can be utilised. A processing means 10 is connected to the memory for re- 
trieval of document data and subsequent processing of the data into a picture format 
to be displayed. The display 30 is a screen, preferably a so-called touch screen 
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which can be controlled on user command by pressing a finger onto different prede- 
fined areas on the screen, thereby influencing the operation of the software product 
displayed on the screen. 

As previously mentioned, documents to be visualised may be retrieved from a per- 
sistent memory. However, various databases 40, 42 connected to the Internet may 
also be accessed from the processing means, via its Internet connection. This simpli- 
fies the distribution of documents to be visualised since one digitised document is 
stored centrally, but visualised at different clients. Charging schemes may also be 
applied, the schemes coupled to entities wanting to visualise a certain document to 
an interested audience. This may be the case for an art exhibition, or a travelling lit- 
erature seminar as two feasible examples among many more. 

With reference to Fig 2, the general outline of the document visualisation interface 
32 is disclosed with its related features used for enabling a turning of pages on audi- 
ence command. The interface includes at least two layers, among them a first back- 
ground layer 51 and a second foreground layer 52. The foreground layer covers the 
background layer as to simulate a real page turning, in a book or a magazine for in- 
stance. The page to be turned comprises a corner co-ordinate in each outer corned of 
the page, more specifically one upper corner co-ordinate 55 and a lower corner co- 
ordinate 54. When turning a page, those corner co-ordinates are separated from one 
another a distance which exceeds the distance between the co-ordinates when a page 
turning is not yet activated. This separation bear a close resemblance to the page 
turning of a real book or magazine, since it is adapted to create a sense of depth to 
the two-dimensional screen layout of the digitised document which is visualised. 

For deciding whether to turn a page on user command, the user has to cross a pre- 
determined dividing line 56 with the indicating finger movement. In an alternative 
embodiment of the present invention, a cursor control device is used for the same 
purpose, i.e. for indicating whether to turn a page, or to interrupt an initialised page 
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turn and let the page fall back to its original position before the turning of the page 
was initialised. 

Fig 3 is a flow chart outlining of sequential routine applied when turning pages in a 
digitised document on finger tip command by the audience in accordance with the 
present invention. The method of turning pages starts (S10) with determining the 
number of pages in a stacked pile of documents, such for instance a scanned or 
photographed book or magazine to be visualised. For performance reasons, only 
four pages can be displayed at a time, whereby the application can be run without 
congestion problems or lack of memory capacity also on relatively simple computer 
equipment available at comparably moderate prices. Next, several basic conditions 
are determined (S20), on which the visualisation is based. For example, the dimen- 
sions of the pages to be shown are calculated and a limiting dividing line 56 is es- 
tablished. The dividing line is used for deciding whether a page is to be turned or 
not in direct response to finger tip commands of a user. The perspective is chosen by 
the user among a set of predefined perspectives, each of them suitable for different 
reasons and depending on the nature of the digitised document to be visualised. The 
perspective depends for example on the page width of a particular book, i.e. large 
pages yield quite another appearance than small pages. Also the roughness of pages 
greatly effects the visualisation, which can be tuned and thereby managed by the 
user's choice of perspective. 

An active field is displayed, and the user influences (S30) this active field either by 
moving his or her finger tips when a touch screen is used, or by moving a cursor by 
a cursor control device. The movement of finger tips or a corresponding cursor 
symbol is monitored (S40) by the apparatus by calculating its position in relation to 
the position of the dividing line 56. As long as the user of the turning page applica- 
tion does not actively cross (S50) the dividing line 56, the active filed is continu- 
ously visualised (S20). When the dividing line is crossed (S50), i.e. user command 
is given, the application interprets this as an attempt to virtually turn a page and in 
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response a page turning procedure is initialised (S60). The procedure of turning a 
page can be interrupted by moving the finger back into the active field and as in re- 
sponse to this, no corresponding action is started. As a result of the turned page, the 
following page is highlighted (S70), i.e. switches from an inactivated to an activated 
operational mode by a virtual background illumination. This procedure continues 
until the last page in a stacked pile of digitised documents to be visualised is 
reached (S80). Reaching the last page results in an inactivation (S90) of the page 
visualisation and the background being displayed. This may be when a visualised 
book or other document is closed and therefore no next page is to be displayed, or 
the next page is actively vanished. Subsequently, the procedure continues in that the 
user has a choice among new documents to be visualised from an index of docu- 
ments, the index continuously accessible for the user via the user interface, or to 
terminate the visualisation. According to an alternative embodiment, the user can be 
queried (S100) whether to go back or chose another document for visualisation. In 
case this is desired by the user, the sequence continues by monitoring (S30) the user 
activity again, otherwise the sequence ends (SI 10). According to the invention, 
there is an additional feature to display for instance every tenth page in a stacked 
pile of documents instead of displaying every single page. This is particularly useful 
when a whole document intentionally is to be covered in short time or in less de- 
tailed manner than if every single page is to be visualised. However, the interval 
between pages to be displayed does not have to be ten as proposed, but may be any 
other predetermined number or a number chosen on user command. 

In accordance with the present invention, software is developed in parallel with the 
apparatus for visualising digitised documents. The software resides in a memory lo- 
cated of the hardware associated with said apparatus. The software is designed for 
instructing the hardware of visualisation means to carry out the sequential method 
steps described with reference to Fig 3. 
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Claims 

1. Apparatus for displaying a digitised document to an audience, the apparatus 
comprising, 

persistent memory (20), for storage of at least one digitised document in 

a computer readable file format, 

processing means (10), adapted to retrieve the digitised document from 
the persistent memory, and process the computer readable file format into a near- 
identical document replica, 

display (30) for visualising the digitised document having interface (32) 
which represents a view of the digitised document, where animation of the 
document, such as the turning of a layer, being controlled by the audience, 

an active field of the display is laterally enclosed by at least one divid- 
ing line (56), 
characterised in that 

the animation of a layer (51, 52) to be turned is adapted to either begin 
or revert to its initial state in real-time upon indications by the audience, the in- 
dications governed by substantially in lateral direction crossing of the dividing 
line with an indicating element. 

2. Apparatus for displaying a digitised document according to claim 1, character- 
ised in that 

layers in a digitised document being visualised to the audience on the 
display are provided with edges being irregularly cut. 

3. Apparatus for displaying a digitised document according to claim 1 or 2, charac- 
terised in that 

layers in a digitised document are superimposed while still displaying 
edges so as to convey information to the audience on how far the visualised 
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document is from the beginning and end of a stack of layers. 

4. Apparatus for displaying a digitised document according to claim 1 , character- 
ised in that 

digitised documents are retrieved from at least one database (40, 41) 
accessible from the processing means via the Internet or any other global inter- 
connecting network. 

5. Apparatus for displaying a digitised document according to claim 1-4, charac- 
terised in that 

digitised documents for visualisation are printed media, such as high 
resolution photographs of pages in a book. 

6. Apparatus for displaying a digitised document according claims 1-5, character- 
ised in that 

the display is a touch screen, sensitive to signals governed by the audi- 
ence by touching and dragging a finger tip on the visualised layer so as to indi- 
cate when a layer is to be turned. 

7. Apparatus for displaying a digitised document according to claim 1-6, charac- 
terised in that 

the indicating element is either a finger moved on a touch screen or a 
cursor moved by a cursor control device. 

8. Apparatus for displaying a digitised document according to any of preceding 
claims, characterised in that 

the audience is able to adapt the default appearance of the visualisation, 
in order to choose among a predefined set of suitable perspectives for the visu- 
alisation of the digitised document. 
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9. Apparatus for displaying a digitised document according to any of preceding 
claims, characterised in that 

the persistent memory being any kind of storage location connected to 
the processor, such as CD-ROM, any kind of memory disk, flash memory, etc. 

10. Apparatus for displaying a digitised document according to any of preceding 
claims, characterised in that 

the interface is provided with links to translations of the digitised 
document, the translations being into languages desired by the user and being 
accessible on user command. 

1 1. Apparatus for displaying a digitised document according to any of preceding 
claims, characterised in that 

layers in a digitised document are displayed with delimiting intervals, 
the delimiting intervals being set in advance or on user command. 

12. Method for displaying a digitised document to an audience by utilising a memory 
(20) for storing of at least one digitised document in a computer readable file 
format, wherein a processing means (10) is adapted to retrieve documents and 
process it into a near-identical document replica, a display (30) visualises docu- 
ment and animation of the document, such as the turning of a layer, being con- 
trolled by the audience, the method 

characterised by the steps of: 

indicating by the audience when real-time animation of a layer (51, 52) 
is about to begin or revert to its initial state, the indication governed by crossing 
. dividing line with an indicating element substantially in lateral direction. 



a< 



13.Method for displaying a digitised document according to claim 12, further 
acterised by the step of: 



WO 03/081415 ^^PCT/SE03/00484 

11 

visualising on the display layers which have irregularly cut edges. 

14. Method for displaying a digitised document according to claim 13, further char- 
acterised by the step of: 

visualising superimposed layers forming a stack of layers, while still 
displaying their edges, thereby conveying information to the audience on how far 
the visualisation is from the beginning and end of the stack. 

15. Computer program product for displaying a digitised document to an audience, 
fully integrated in an apparatus according to claims 1-1 1, the computer program 
product adapted for carrying out the method steps of claims 12-14. 



•p 

CT/SE03/00484 



2 12 

(Staft~> S10 

1 

Determine basic conditions 
and visualise active field 




Monitor movement 




WO 03/081415 




INTERNATION 



CH REPORT 



Interna^^appHcation No. 

PCT/SE 03/00484 . 



A. CLASSIFICATION OF SUBJECT MATTER 



AccorZng to^nLna^n^Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: G06F, G09G, H04N , 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EPO-INTERNAU WPI DATA 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 1 



Citation of document, with indication, where appropriate, of the relevant passages 



DATABASE WPI 
Week 199926 

Derwent Publications Ltd London , GB; 
Class G06F3/14, AN 1999-313048 
& WO 9922314 Al (SHARP KK), 
25 September 1998 (1998-09-25) 
abstract 



US 5900876 A (YAGITA, T. ET AL), 4 May 1999 
(04.05.99), the whole document 



WO 0219151 Al (THE GADGET FACTORY), 7 March 2002 
(07.03.02) 



Relevant to claim No. 



1-15 



1-15 



1-15 



|""^| Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

*A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E* earlier application or patent hut published on or after the international 

filing date 

"If document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

°Q a document referring to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the international filing date but later than 
the priority date claimed 



*T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

°X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

»&? document member of the same patent family 



Date of the actual completion of the international search 



4 June 2003 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Date of mailing of the international search report 

1 1 -06- 2003 



Authorized officer 

Henrik Andersson /(LR 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERN ATION 



CH REPORT 



Interaa^^appUcation No. 

PCT/SE 03/00484 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5764227 A (ISHIMINE, H.), 9 June 1998 
(09.06.98) 



EP 0764898 A2 (KK TOSHIBA) , 26 March 1997 
(26.03.97) 



US 5870092 A (BEDFORD-ROBERTS, J.), 
9 February 1999 (09.02.99) 



1-15 



1-15 



1-15 



Form PCT/IS A/210 (continuation of second sheet) (July 1998) 



INTERNATIONAI^&RCH REPORT 

Information on patent family members 



29/04/03 



it^^appUcatkm No. 

PCT/SE 03/00484 



Intemati 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 



5900876 A 04/05/99 



JP 
JP 



8286882 A 
9091116 A 



01/11/96 
04/04/97 



WO 


0219151 


Al 


07/03/02 


AU 


3900801 A 


13/03/02 


us 


5764227 


A 


09/06/98 


JP 


8292962 A 


05/11/96 


EP 


0764898 


A2 


26/03/97 


AU 
CN 
DE 
JP 
US 


6567496 A 
1152748 A 
69609130 D,T 
9081360 A 
5937419 A 


27/03/97 
25/06/97 
22/03/01 
28/03/97 
10/08/99 


US 


5870092 


A 


09/02/99 


DE 
EP 
GB 
WO 


69414417 D,T 
0772834 A,B 
9401629 D 
9603698 A 


01/04/99 
14/05/97 
00/00/00 
08/02/96 



Form PCT/ISA7210 (patent family annex) (July 1998) 



